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CORRIGENDIUM: KRULL DIMENSION, OVERRINGS AND
SEMISTAR OPERATIONS OF AN INTEGRAL DOMAIN. [J.
ALGEBRA, 321 (2009), 1497–1509]
A. MIMOUNI
Theorem 2.9 Let R be an integrally closed domain. Then the following conditions
are equivalent.
(i) |O(R)| = 7 + dimR.
(ii) |SSFc(R)| = 7 + dimR.
(iii) R is a Pru¨fer domain, and either
(a) R has exactly three maximal ideals M1,M2,M3 and Spec(R) = {0 = P0 (
P1 ( · · · ( Pr−1 (M1 ∩M2 ∩M3}; or
(b) dimR ≥ 5, R has exactly two maximal ideals M and N and Spec(R) = {0 =
P0 ( P1 ( · · · ( Pr−1 ( Pr = M,N,Pr−4 * N,Pr−5 ( N}; or
(c) dimR ≥ 2, R has exactly two maximal ideals M and N and Spec(R) = {0 =
P0 ( P1 ( · · · ( Pr−2 ( Pr−1 ( Pr = M,Pr−2 ( Q ( N}.
Proof. Only Case 1 need a slight modification proof.
Case 1 |Max(R)| = 3. Assume that Max(R) = {M1,M2,M3} and set htM1 =
dimR = r ≥ 2. Let 0 = P0 ( P ( M1 be a chain of prime ideals of R.
We claim that Pr−1 ⊆ M2 ∩ M3. Indeed, suppose that Pr−1 " M2. Then
O(R) ⊇ {R,L,RP1, . . . , RPr−1 , RM1 , RM2 , RM3 , RM1 ∩ RM2 , RM1 ∩ RM3 , RM2 ∩
RM3 , RPr−1 ∩RM2}. Hence 7+ r = 7+dimR = |O(R)| ≥ 9+ r = 9+dimR, which
is absurd. Thus the assertions (a) is satisfied and spec(R) is of the form.
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Example 3.4. A one-dimensional Noetherian local domain R such |O(R)| =
3 + dimR and |SSFc(R)| = 5 + dimR.
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2 A. MIMOUNI
Let k be a field and X an indeterminate over k. Set R = k[[X3, X4, X5]]. Then
R is a one-dimensional Noetherian local domain which is not divisorial (Lemma
3.1, since M−1 = k[[X ]] and R ( k[[X2, X3]] ( M−1). Also it is easy to see that
O(R) = {R ( R1 = k[[X2, X3]] ( R2 = R′ = k[[X ]] ( L = qf(R) = k((X))}
and each proper overring of R is divisorial (Lemma 3.1) so fgv domain. Clearly
|O(R)| = 4 = 3+ dimR, however |SSFc(R)| = 6 = 5+ dimR (in fact SSFc(R) =
{e, d¯, ∗R1 , t¯, {∗Ri}{1≤i≤2}}, where E∗R1 = ER1 ∩Ev).
Example 3.5. A one-dimensional Noetherian local domain with |O(R)| = |SSFc(R)|
= 5 + dimR.
Let k be a field and X an indeterminate over k. Set R = k[[X2, X9]]. Then R
is a one-dimensional Noetherian local domain which is divisorial (since M−1 =
k[[X2, X7]]). Also it is easy to see that O(R) = {R ( R1 = k[[X2, X7]] ( R2 =
k[[X2, X5]] ( R3 = k[[X2, X3]] ( R4 = R′ = k[[X ]] ( L = qf(R) = k((X))}
and each overring of R is divisorial (Lemma 3.1) so fgv domain. By Theorem 2.3,
|SSFc(R)| = |O(R)| = 6 = 5 + dimR (in fact SSFc(R) = {e, d¯,
{∗Ri}{1≤i≤4}}).
Example 3.6. The following is an example of a domain R with |O(R)| = 5+dimR
and |SSFc(R)| =∞.
Let Q be the field of rational numbers, X an indeterminate over Q. Set V =
Q(
√
2,
√
3)[[X ]] = Q(
√
2,
√
3) +M , where M = XV and R = Q+M . By [2, The-
orem 2.1], R is a one-dimensional Noetherian local domain with maximal ideal M .
Since each overring of R is comparable to V ([2, Theorem 3.1]), then it is easy
to see that O(R) = {R, V, L = qf(R), R1 = Q(
√
2) +M,R2 = Q(
√
3) +M,R3 =
Q(
√
6)+M} and all proper overrings of R are divisorial ([2, Corollary 4.4]). Hence
|O(R)| = 6 = 5 + dimR. Now, since [Q(√2,√3) : Q] = 4 and Q is infinite,
|S(R)| =∞ and therefore |SSFc(R)| =∞.
Example 3.7. A one-dimensional Noetherian local domainR such that |SSFc(R)| =
|O(R)| = 6 + dimR.
Let k be a field and X an indeterminate over k. Let R = k[[X2, X11]]. Since
M−1 = k[[X2, X9]], by Lemma 3.1, R is divisorial. Now, it is easy to see that
O(R) = {R ( R1 = k[[X2, X9]] ⊆ R2 = k[[X2, X7]] ( R3 = k[[X2, X5]] (
R4 = k[[X
2, X3]] ( R5 = R′ = k[[X ]] ( L = qf(R) = k((X))}. Also it is
easy to check that each overring is divisorial (Lemma 3.1). By Theorem 2.3,
|SSFc(R)| = |O(R)| = 7 = 6 + dimR.
Example 3.9. Just change R1 = k[[X
3, X5]] to R1 = k[[X
2, X9]].
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